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Objective: The main objective of this study was to describe Martin-Gruber anastomosis
anatomically and to recognize its clinical repercussions.
Method: 100 forearms of 50 adult cadavers were dissected in an anatomy laboratory. The
dissection was performed by means of a midline incision along the entire forearm and the
lower third of the upper arm. Two ﬂaps including skin and subcutaneous tissue were folded
back on the radial and ulnar sides, respectively.
Results: Nerve communication between the median and ulnar nerves in the forearm (Martin-
Gruber anastomosis) was found in 27 forearms. The anastomosis was classiﬁed into six
types: type I: anastomosis between the anterior interosseous nerve and the ulnar nerve
(n  = 9); type II: anastomosis between the anterior interosseous nerve and the ulnar nerve
at  two points (double anastomosis) (n = 2); type III: anastomosis between the median nerve
and  the ulnar nerve (n = 4); type IV: anastomosis between branches of the median nerve and
ulnar  nerve heading toward the ﬂexor digitorum profundus muscle of the ﬁngers; these
fascicles form a loop with distal convexity (n = 5); type V: intramuscular anastomosis (n = 5);
and type VI: anastomosis between a branch of the median nerve to the ﬂexor digitorum
superﬁcialis muscle and the ulnar nerve (n = 2).
Conclusion: Knowledge of the anatomical variations relating to the innervation of the hand
has  great importance, especially with regard to physical examination, diagnosis, progno-
sis  and surgical treatment. If these variations are not given due regard, errors and other
consequences will be inevitable.© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. All rights reserved.
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Repercussões  clínicas  da  anastomose  de  Martin-Gruber:  estudo
anatômico
Palavras-chave:
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Objetivos: Descrever anatomicamente a anastomose de Martin-Gruber e reconhecer suas
repercussões clínicas.
Método: Foram dissecados 100 antebrac¸os de 50 cadáveres adultos no laboratório de anato-
mia. A dissecc¸ão foi feita através uma incisão mediana em todo o antebrac¸o e terc¸o inferior
do  brac¸o, dois retalhos incluindo a pele e subcutâneo foram rebatidos, para o lado radial e
ulnar  respectivamente.
Resultados: A comunicac¸ão nervosa entre os nervos medianos e ulnar no antebrac¸o (anas-
tomose de Martin-Gruber) foi registrada em 27 antebrac¸os. Classiﬁcamos a anastomose em
seis  tipos. Tipo I: anastomose entre o nervo interósseo anterior e o nervo ulnar (nove mem-
bros); Tipo II: anastomose entre o nervo interósseo anterior e o nervo ulnar em dois pontos
(dupla anastomose - dois membros); Tipo III: anastomose entre o mediano e o nervo ulnar
(quatro membros); Tipo IV: anastomose entre ramos dos nervos mediano e ulnar destinada
ao  músculo ﬂexor profundo os dedos, esses fascículos formam uma alc¸a de convexidade
distal (cinco membros); Tipo V: anastomose intramuscular (cinco membros); Tipo VI: anas-
tomose entre ramo do nervo mediano para o músculo ﬂexor superﬁcial e nervo ulnar (dois
membros).
Conclusão: O conhecimento das variac¸ões anatômicas em relac¸ão à inervac¸ão da mão tem
importância relevante, principalmente quando se considera o exame físico, diagnóstico,
prognóstico e tratamento cirúrgico. Se essas variac¸ões não forem valorizadas, erros e con-
sequências serão inevitáveis.
© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Todos os direitos reservados.
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he anatomy of the upper limbs is extremely complex. In addi-
ion to the complexity of the format of the brachial plexus
nd the existence of strategic anatomical zones such as the
pitrochlear-olecranon groove (ulnar canal), carpal canal and
uyon canal, anomalous nerve branches can be found. These
ay form anastomoses in particular sites that have clinical
nd functional importance.
The innervation pattern that is most accepted in relation
o the intrinsic muscles that act in relation to ﬁne movements
f the hand is that the opposing short abductor muscle, the
uperﬁcial portion of the short ﬂexor muscle and the ﬁrst
nd second lumbrical muscles receive innervation from the
edian nerve. The deep portion of the short ﬂexor muscle, the
dductor muscle of the thumb, the muscles of the hypothenar
egion, the dorsal and palmar interosseous muscles and the
ourth and ﬁfth lumbrical muscles are innervated by the ulnar
erve. The great variety of clinical conditions observed in
ases of isolated lesions of the median or ulnar nerve led us
o investigate this.
Clinically, variations of the innervation of these small mus-
les are very important, in that even if the median or ulnar
erve is completely torn, some of these muscles may not nec-
ssarily be paralyzed. This could lead to the wrong conclusion
hat the nerve had not become completely torn.
The studies that we  consulted showed many  diver-
ences, and these became more  marked when the authorsused different investigative methods. The methods used
included electroneuromyography, selective anesthetic block-
age of nerves and anatomical dissection. Clinical reports and
electroneuromyographic studies have suggested that these
muscles may receive double innervation from the median and
ulnar nerves. Highet1 analyzed 45 patients with completely
torn median or ulnar nerves and found that the short ﬂexor
muscle of the thumb was totally paralyzed in only ﬁve of them.
Forrest2 drew attention to this and stated that communication
between the median and ulnar nerves in the hand might be
more  frequent than is imagined and that the muscles located
close to this communication (nerve anastomosis) might be
receiving innervation from both nerves (double innervation).
Reports on clinical cases have often suggested that double
innervation of these muscles exists. Nerve communica-
tion (anatomical variations) between the median and ulnar
nerves may occur in the forearm (Martin-Gruber anastomo-
sis), between the thenar motor branch of the median nerve
and the deep motor branch of the ulnar nerve in the palm
of the hand (Cannieu and Riché anastomosis) or between
the sensory branches of the two nerves, also in the palm of
the hand (Berretini anastomosis or superﬁcial sensory com-
municating branch). Thus, the variety of clinical conditions
observed in cases of isolated lesions of the median and ulnar
nerves is discordant with the classical innervation pattern of
these muscles that is suggested by treatises on anatomy. Bet-
ter knowledge of the anatomical variations in the innervation
of these muscles is important with regard to diagnosing nerve
injuries.
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Fig. 1 – Median incision in the volar face along the entire
Fig. 2 – Two ﬂaps that included the skin and subcutaneous
tissue were pulled back to expose the fascia and then theforearm.
Nerve communication between the median and ulnar
nerves in the forearm, which is known as Martin-Gruber anas-
tomosis, causes transfer of nerve fascicles from the median
nerve to the ulnar nerve. This gives rise to alteration of the nor-
mal  anatomical pattern of the motor and sensory innervation
of the hand. It was ﬁrst described by Martin,3 who considered
the possibility of communication between these nerves in the
forearm. Around 100 years later, in 1870, Gruber4 dissected
250 forearms and found communication between these two
nerves in 38 of them.
It has been demonstrated in the literature that the
incidence of this nerve communication varies when differ-
ent investigative methods are compared, i.e. according to
whether electroneuromyography, selective anesthetic block-
age of nerves or anatomical dissection is used. According to
Sunderland,5 several factors cause difﬁculty in evaluating the
motor function of the hand. The most important of these are
anatomical variations or failure to evaluate the role of decep-
tive movements, given that these may imitate and cover up
for loss of the original movements. If these factors are not
properly valued, errors in making diagnoses and assessing the
results will be inevitable.
Methods
Dissections were performed on 100 forearms of 50 adult cadav-
ers belonging to our Anatomy Laboratory, among which 46
were male and four were female. Their ages ranged from 28 to
77 years; 27 were white and 23 were nonwhite. Forearms that
had been deformed through injury, malformation or scarring
were excluded.
The dissection was performed by means of a median inci-
sion along the entire forearm and the lower third of the
upper arm. Two ﬂaps that included the skin and subcutaneous
tissue were pulled back toward the radial and ulnar sides,
respectively. The same was done in relation to the fascia of
the forearm, and thus the entire musculature was exposed
(Figs. 1 and 2).
All of the muscles of the forearm were dissected. Their
innervation and the presence of nerve communication
between the forearm nerves were analyzed. All the anatomical
variations encountered were recorded, annotated and photo-
graphed. A Keeler magnifying glass of 2.5× was used. A 1 cm
segment of the anastomotic ramus was removed and taken
to a surgical microscope. With the aid of microsurgical twee-
zers, the fascicles were separated, counted and photographed.musculature of the forearm.
In four limbs, we recorded only one fascicle; in eight, two; in
nine, three; in four, four; in one, ﬁve; and in one, seven.
In addition to investigating Martin-Gruber nerve commu-
nication, the relationship between the Gantzer muscle and the
anterior interosseous and median nerves and the anatomical
variations of the forearm muscles were analyzed. This study
was approved by the Research Ethics Committee.
Results
We recorded the presence of Martin-Gruber anastomosis in
27 of the 100 forearms dissected. Bilaterality was observed in
three cadavers. In 13 cases, nerve communication occurred in
the left forearm and in 14 cases in the right forearm. Regarding
the topographic location, most of the nerve communications
occurred in the proximal third of the forearm.
In the most frequently encountered form of communica-
tion, which was seen in nine forearms, the nerve fascicles
originated from the anterior interosseous nerve, at a variety of
sites, and headed distally at widely varying degrees of obliq-
uity. They were located posteriorly to the ulnar artery and
were supported on the deep ﬂexors of the ﬁngers, anteriorly
to them. They headed toward the ulnar nerve and joined to it
close to the junction between the proximal third and middle
third of the forearm. In all of these cases, the fascicles origi-
nated distally to the elbow joint. We  considered this to be type
I (Fig. 3).
Type II was recorded in two limbs. The nerve fascicles orig-
inated from the anterior interosseous nerve, just like in type
I, with bifurcation of the fascicles, which communicated with
the ulnar nerve at two different points (Fig. 4).
Type III, which was recorded in four anatomical specimens,
differed from type I only in that it originated from the median
nerve, close to the emergence of the anterior interosseous
nerve. It had the same path as the preceding type, with vari-
able obliquity. In three of these four cases, the origin of the
nerve communication was proximal to the elbow joint (Fig. 5).
In type IV, which was recorded in ﬁve forearms, the commu-
nication occurred between the nerve fascicles that originated
from the median and ulnar nerve branches and headed toward
the deep ﬂexor muscle of the ﬁngers. These fascicles formed
a loop with distal convexity. The fascicles of this communica-
tion headed toward the muscle mass of the deep ﬂexors of the
ﬁngers (Fig. 6).
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Fig. 3 – Type I. This was the most frequent form of
communication (seen in nine limbs). The nerve fascicles
originated from the anterior interosseous nerve and
h
f
b
n
o
c
c
t
t
w
s
W
a
o
o
D
T
a
m
t
a
o
c
Ulnar nerve
Median nerve
Anterior
interosseous
nerve
Fig. 4 – In type II, which was recorded in two limbs, the
nerve fascicles originated from the anterior interosseous
nerve, with bifurcation, and communicated with the ulnareaded toward the ulnar nerve.
Type V, which was also observed in ﬁve forearms, dif-
ered from the preceding type in that the communication
etween the fascicles coming from the median and ulnar
erves occurred inside the muscle mass of the deep ﬂexors
f the ﬁngers. This was called intramuscular Martin-Gruber
ommunication (Fig. 7).
In type VI, which was recorded in two forearms, the fasci-
les originated from the branch of the median nerve toward
he superﬁcial ﬂexor muscle and headed obliquely and distally
o communicate with the ulnar nerve (Fig. 8).
Segments of the anastomotic ramus of length 0.5–1.0 cm
ere removed. The number of fascicles was counted under a
urgical microscope, at magniﬁcations ranging from 10 to 16×.
ith the aid of microsurgical tweezers, the fascicles of the
nastomotic ramus were separated. In four limbs, we recorded
nly one fascicle; in eight, two; in nine, three; in four, four; in
ne, ﬁve; and in one, seven (Fig. 9).
iscussion
he incidence of nerve communication between the median
nd ulnar nerves in the forearm is variable and this becomes
ore marked when the results obtained through elec-
roneuromyographic studies are compared with those from
natomical dissections. Table 1 shows the authors, the nature
f the study, the number of cases and the percentage of nerve
ommunication.limb at two different points.
To the best of our knowledge, no anatomical studies
regarding the innervation of the opposing muscle of the
thumb through the ulnar nerve have been conducted. How-
ever, through electromyographic studies, it was recorded by
Sala6 in 32% of the cases, by Forrest2 in 20%, by Harness and
Sequeles7 in 77%, by Highet1 in 20% and by Rosen8 in 16.7%. In
comparing the studies of Sala6 and Forrest,2 in which exactly
the same technique was used yet completely different results
were achieved (Sala6 77% and Forrest2 20%), it can be seen that
in the opinion of Forrest,2 this occurred because the authors
placed electrodes at different depths and because Sala6 placed
electrodes in contact with the muscle ﬁbers of the short ﬂexor
muscle, thereby obtaining a higher percentage. This differ-
ence demonstrates that studies conducted through electrical
stimulation are not as precise as those conducted through
anatomical dissection.
Thompson9 was the ﬁrst to describe a classiﬁcation for
Martin-Gruber anastomosis. Hirasawa10 was the ﬁrst to report
intramuscular Martin-Gruber anastomosis. Kimura et al.,11
Srinivasan and Rhodes,12 Ucida and Sugioka,13 Nakashima,14
Oh,15 Shu et al.,16 Rodriguez-Niedenfuhr et al.17 and Lee
et al.18 also described classiﬁcations for this nerve anastomo-
sis (Table 2). These classiﬁcations show many  more  differences
than similarities between each other, which makes compar-
isons difﬁcult. Thompson9 reported that in two of the 406
specimens dissected, the anastomotic ramus originated from
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Fig. 5 – In type III, which was recorded in four limbs, the
fascicles originated from the median nerve, proximal to the
emergence of the anterior interosseous nerve, and headed
toward the ulnar nerve.
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Fig. 6 – In group IV, which was recorded in ﬁve limbs,
communication occurred between nerve fascicles that were
heading for the deep ﬂexor muscle of the ﬁngers, and the
agree with it only in relation to two points. These authors
the median nerve close to the ulnar nerve, in the distal third
of the forearm. This anatomical format has so far not been
recorded in the literature. It is probably an extremely rare
anatomical variation, or a variation of group II of our ﬁndings,
Table 1 – Summary of the literature involving the incidence of a
(Martin-Gruber anastomosis), according to author.
Year Authors Study 
1870 Gruber4 Anatomical 
1893 Thomson9 Anatomical 
1931 Hirasawa10 Anatomical 
1976 Kimura et al.11 Electrophysiological 
1981 Srinivasan and Rhodes12 Anatomical, genetic 
1992 Uchida and Sugioka13 Electrophysiological 
1992 Amoiridis26 Electrophysiological 
1993 Nakashima14 Anatomical 
1999 Shu et al.16 Anatomical, histological 
2002 Rodriguez-Niedenfuhr et al.17 Anatomical 
2005 Lee et al.18 Anatomical, electrophysi
2015 Our results Anatomical fascicles formed a loop with distal convexity.
in which union with the ulnar nerve would occur in the distal
third of the forearm.
The classiﬁcation drawn up by Srinivasan and Rhodes12
is the one that comes closest to our observations. We dis-considered type I to be communications that originated in the
proximal portion of the anterior interosseous nerve and group
nastomosis between the median and ulnar nerves
Cases studied Cases that presented
Martin-Gruber
anastomosis (%)
250 15.2
406 15.5
No data 10.5
328 17
200 15
47 (cubital syndrome) 17
87 (normal) 16
100 32
108 21.3
72 23.6
140 13.6
236 13.1
ological 102 (anatomical) 39.2
224 (electrophysiological) 23.2
100 27
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Fig. 7 – In type V, which was recorded in ﬁve limbs, nerve
communication occurred inside the muscle mass of the
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Fig. 8 – In type VI, which was recorded in two limbs,
fascicles coming from the branch of the median nerve to
the superﬁcial ﬂexor muscle headed towardeep ﬂexors of the ﬁngers (intramuscular anastomosis).
I to be those originating in the distal portion of this nerve. We
bserved that nerve communication could originate at differ-
nt levels of the anterior interosseous nerve, but we did not
ee any reason to consider them to be different groups, since
hey originated in the same nerve and had the same format.
he other point of disagreement is that these authors did not
escribe any occurrence of intramuscular anastomosis.
It is still not possible to identify the origin and desti-
ation of each nerve fascicle, either by electrophysiological
r by anatomical means. Anatomical studies are based
n the apparent path the fascicles are following, from
ne nerve to another. In agreement with the majority of
uthors,4,5,9,10,12,14–17 we can afﬁrm that we did not observe
ny passage of motor fascicles from the ulnar nerve to the
edian nerve, in any of the limbs. We  recorded that the
ommunications were directed from the median nerve to the
lnar. However, nerves are composed of motor fascicles (effer-
nt) and sensory fascicles (afferent). It is therefore possible
hat sensory fascicles (afferent) are directed from the ulnar
o the median nerve. In group III, it is likely that in commu-
ications originating in the median nerve (which is a mixed
erve), there are both efferent (motor) and afferent (sensory)
ascicles. In the other limbs, communication was by means of
 motor nerve: anterior interosseous in types I, II, IV or V; or
y means of a branch of the median nerve to the superﬁcial
exor muscle in type VI. In this situation, it is unlikely that
ensory fascicles will exist.Shaﬁc et al.19 reported the case of a patient who presented
ll of the symptoms of carpal tunnel syndrome, but had neg-
tive results from provocative tests such as Tinel’s sign andcommunication with the ulnar nerve.
Phalen’s test. This patient presented evident signs of ulnar
nerve compression in the elbow. Nerve stimulation in the
epitrochlear-olecranon groove triggered the typical symptoms
of carpal tunnel syndrome, which demonstrated that transfer
of sensory nerve fascicles (afferent) from the ulnar nerve to
the median nerve existed.
Marinacci20 described the case of a patient who  suffered
traumatic sectioning of the median nerve in the proximal
forearm. An electromyographic evaluation showed denerva-
tion of the long ﬂexor muscles of the thumb and the deep
ﬂexor of the index and middle ﬁngers, which are usually inner-
vated by the median nerve. However, the hand did not present
motor alterations seen either clinically or electromyographi-
cally. From applying electromyographic stimuli and from the
velocity of motor conduction of the median nerves in the wrist
and elbow, it was concluded that this alteration occurred as a
consequence of passage of nerve ﬁbers from the ulnar nerve
to the median nerve in the forearm, distally to the innervation
of the long ﬂexor of the thumb and the deep ﬂexor of the index
and middle ﬁngers. The author named this type of innervation
of all of the intrinsic muscles by the ulnar nerve “total ulnar
hand”. Among our results, we recorded one limb with ﬁve and
another with seven fascicles, but we cannot afﬁrm that these
fascicles would be sufﬁcient to innervate all of the intrinsic
muscles of the hand.
Using electrophysiological methods, Cliffton21 described
a case in which all of the intrinsic muscles of the hand
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Fig. 9 – Distribution of the number of fascicles in the 27 records of Martin-Gruber anastomosis. In four limbs, we  only
recorded one fascicle; in eight, two; in nine, three; in four, four; in one, ﬁve; and in one, seven.were found to be innervated and sensitivity was preserved,
despite complete rupture of the ulnar nerve. This author also
described another case in which there was complete rupture
of the median nerve and all the intrinsic muscles were found
to be functioning, despite the absence of sensitivity in the area
of innervation of the median nerve. In the ﬁrst situation, all
the intrinsic muscles received innervation from the median
nerve and in the second, from the ulnar nerve. These varia-
tions were attributed to Martin-Gruber anastomosis. Based on
our studies,22 it is more  likely that these variations occurred
because of Cannieu-Riché anastomosis (communication from
motor branches of the median nerve to the muscles of thethenar region and the deep branch of the ulnar nerve, in the
palm of the hand), because this communication is three times
more  frequent than Martin-Gruber anastomosis.
Some reports in the literature have differentiated three
types of Martin-Gruber communication.23 In types I and II,
anomalous innervation of the abductor muscles of the little
ﬁnger and the ﬁrst dorsal interosseous muscle, respectively,
are observed. In type III, there is anomalous innervation of the
short abductor of the thumb. In types I and II, nerve fascicles
head from the median to the ulnar nerve, while in type III they
head from the ulnar to the median. Our view is that in these
cases, the communication may have occurred either in the
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Table 2 – Summary of the literature involving different classiﬁcations for anastomosis between the median and ulnar
nerves.
Year Authors Classiﬁcation proposed; anastomosis between the median and ulnar nerves
1893 Thomson9 Class I: anterior interosseous nerve and ulnar nerve
Class II: median nerve and ulnar nerve
Class III: muscle branch to deep ﬂexor muscle of the ﬁngers
1931 Hirasawa10 Oblique anastomosis: anterior interosseous nerve and ulnar nerve
median nerve and ulnar nerve
Loop anastomosis: muscle branch to deep ﬂexor muscle of the ﬁngers
Combined anastomosis: combinations between others
1976 Kimura et al.11 Type I: median nerve and ulnar nerve innervating the hypothenar muscle
Type II: median nerve and ulnar nerve innervating the deep ﬂexor muscle of the ﬁngers
Type III: median nerve and ulnar nerve innervating the thenar muscle
1981 Srinivasan and Rhodes12 Types I, II, VI: anterior interosseous nerve and ulnar nerve or other
Type III: median nerve and ulnar nerve
Types IV, V: combinations of others
1992 Uchida and Sugioka13 Type I: median nerve and ulnar nerve innervating the hypothenar muscle
Type II: median nerve and ulnar nerve innervating the thenar muscle
Type III: median nerve and ulnar nerve innervating the deep ﬂexor muscle of the ﬁngers
1993 Nakashima14 Type Ia: anterior interosseous nerve and ulnar nerve
Type Ib: median nerve and ulnar nerve
Type III: combination of types Ia, Ib and II
1995 Oh et al.15 Type I: median nerve and ulnar nerve innervating the hypothenar muscle
Type II: median nerve and ulnar nerve innervating the deep ﬂexor muscle of the ﬁngers
Type III: median nerve and ulnar nerve innervating the thenar muscle
1999 Shu et al.16 Type I: anterior interosseous nerve and ulnar nerve
Type II: median nerve and ulnar nerve
Type III: muscle branch to deep ﬂexor muscle of the ﬁngers
Type IV: anterior interosseous nerve and ulnar nerve, muscle branch to deep ﬂexor
muscle of the ﬁngers originating from the connection
Type V: two anastomotic branches
2002 Rodriguez-Niedenfuhr
et al.17
Pattern I: one anastomotic ramus
Pattern II: two anastomotic rami
Type A: anastomotic ramus originating from a branch of the median nerve to the nerve
of the superﬁcial ﬂexor muscle of the forearm
Type B: anastomotic ramus originating from the median nerve
Type C: anastomotic ramus originating from the anterior interosseous nerve
2005 Lee et al.18 Type I: anterior interosseous nerve and ulnar nerve
Type II: median nerve and ulnar nerve
Type III: muscle branch to deep ﬂexor muscle of the ﬁngers
Type IV: two anastomotic rami from the ulnar nerve or anterior interosseous nerve and
ulnar nerve
2015 Our classiﬁcation Type  I: anterior interosseous nerve and ulnar nerve
Type II: anterior interosseous nerve and ulnar nerve (double anastomosis)
Type III: median nerve and ulnar nerve
Type IV: loop between anterior interosseous nerve and ulnar nerve with branches to
deep ﬂexor muscle of the ﬁngers
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orearm or in the palm of the hand. It is more  likely that this
as Cannieu-Riché anastomosis, because this is three times
ore frequent than Martin-Gruber anastomosis.
Brandsma et al.24 described two clinical cases of patients
ith complete rupture of the ulnar nerve in the elbow and
njury to the median nerve in the wrist, secondary to neu-
opathy due to leprosy, which maintained good functioning of
he ﬁrst dorsal interosseous muscles and the short ﬂexor of
he thumb. They attributed these ﬁndings to the presence of
artin-Gruber anastomosis. Our results contribute support toar anastomosis
 the median nerve to the superﬁcial ﬂexor muscle and ulnar nerve
this clinical observation that this occurrence could only have
been due to Martin-Gruber anastomosis.
Rosen and Lundborg25 examined 96 upper limbs of 48
patients. They found variations in the intrinsic muscles in
21% of the limbs: 75% in the hand and 25% in the forearm.
They tested the electrical activity of the opposing muscles
of the thumb and abductor of the little ﬁnger through stim-
ulation of the ulnar and median nerves in the wrist and
elbow. They concluded that in 11 patients there was transfer
of nerve ﬁbers from the ulnar to the median nerve. They did
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not record any nerve communication from the median to the
ulnar nerve. These results are surprising, because they com-
pletely disagree with those in the literature, considering that
they show ulnar–median anastomosis as being more  frequent
than median–ulnar.
Amoiridis26 reported being surprised about the results
published by Golovchinsky,27 who found that nerve communi-
cation from the ulnar nerve to the median nerve was present
in 16.7%. This author stated that Golovchinsky27 had not taken
into consideration some basic principles of electrophysiologi-
cal studies and that this was why the percentage of this type
of nerve communication was so high. In addition, this author
stated that Golovchinsky27 had not taken into consideration
that a response from the elbow to the wrist diminished by up
to 15% could be found even in normal individuals.
Komar et al.28 reported the case of a patient with com-
plete rupture of the median nerve above the elbow, with a
condition of incomplete paralysis of the median nerve in the
hand and loss of sensitivity in the area of sensory innervation
by the median nerve. They reported that their electromyo-
graphic evaluation suggested that nerve ﬁber transfer from the
ulnar nerve to the median nerve in the forearm was present.
Amoiridis stated that this case described by Komar was not
one of nerve communication in the forearm, since stimula-
tion in the wrist did not show a response from the muscles in
the thenar region. We agree with Amoiridis, since it is likely
that transfer of fascicles from the ulnar to the median nerve
occurred distally to the wrist (Cannieu-Riché anastomosis).
Streib29 reported the case of a 77-year-old patient with a
complaint of weakness in the hands. Electrical stimulation
demonstrated that the response of the musculature of the
thenar region had an amplitude greater than 50% when the
median nerve was stimulated in the wrist, in relation to the
elbow. The opposite occurred in relation to the ulnar nerve,
i.e. the amplitude was 50% greater in the elbow. There is no
doubt that in this case, nerve communication occurred in the
forearm (Martin-Gruber anastomosis).
Dogan et al.30 described the case of a patient with a con-
dition of compressive neuropathy of the ulnar nerve who
presented altered sensitivity in the ring ﬁnger and little ﬁnger,
but with atrophy of the short abductor muscle of the thumb.
They attributed this ﬁnding to an anomaly of innervation of
the short abductor.
The main classical treatises describe Martin-Gruber anas-
tomosis as nerve communication in the forearm between the
median and ulnar nerves, but do not mention either the origin
or the destination of the nerve ﬁbers.
Conclusion
Knowledge of the anatomical variations relating to inner-
vation of the hand is particularly important with regard to
performing physical examinations, making diagnoses, deter-
mining the prognosis and implementing surgical treatment.
If these variations are not given their proper value, errors and
consequences will be inevitable.
Nerve communications between the median and ulnar
nerves may cause alterations to clinical symptoms, espe-
cially in patients with carpal tunnel syndrome, since these
1
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variations may exacerbate or attenuate the symptoms and
cause motor and sensory alterations that differ from the
usual pattern. Clinically, variations in motor innervation are
very important, in that even with complete rupture of the
median or ulnar nerve, some of these muscles may not nec-
essarily become paralyzed. Such situations could lead to the
wrong conclusion that the nerve had not become completely
severed. It is essential to differentiate between partial and
total rupture. However, correct identiﬁcation of these variables
is not always easy, since rigorous clinical and electromyo-
graphic examination is needed. Alterations recorded in the
electroneuromyographic examination without clinical proof
are insufﬁcient for indicating a surgical procedure. Careful dis-
section during the surgical procedure may prevent injury to an
anastomotic ramus.
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